Summary. One or two trophoblastic vesicles (0\ m=. \ 4\ p=n-\ 2 mm diam.) from cow (Day 14) or ewe (Day 11\p=n-\13)embryos without their disc were transferred, after culture for 24 h, into recipients. Each vesicle was transferred into the uterine horn ipsilateral to the CL by the cervical route in heifers and surgically in ewes on Day 12 of the oestrous cycle.
Introduction
Signals inhibiting luteolysis are undoubtedly produced during the elongation phase of the trophoblast in cattle and sheep. Homogenates from 17-18-day-old bovine embryos injected into the uterus of heifers on Day 14-15 of the oestrous cycle, prolong this cycle by about 3-4 days by delaying regression of the corpus luteum (Northey & French, 1980) and it has been well established that the bovine embryo has to be present in the uterus before Day 16 to prevent luteolysis (Betteridge, Eaglesome, Randall & Mitchell, 1980) . Moor & Rowson (1966a) demonstrated that the sheep embryo exerts a local antiluteolytic action; Martal, Lacroix, Loudes, Saunier & Wintenberger-Torrès (1979) showed that homogenates from 14-16-day-old entire embryos injected into the uterus of cyclic ewes were able to extend the life-span of the corpus luteum for > 1 month. At this stage of early development, the conceptus is very long and the trophoblast is about 50 times more developed than the embryonic disc. Martal et al. (1979) suggested that an antiluteolytic sub¬ stance extracted from the homogenates and called trophoblastin might be secreted by the trophoblast rather than by the embryonic disc cells but this has not yet been demonstrated.
The respective roles of the embryonic disc and the trophoblast in the mechanisms controlling the establishment of pregnancy have not yet been established. In cattle, embryonic mortality after embryo transfer is high and leads to late returns to oestrus (Markette, Seidel & Elsden, 1980 ). This wastage is significantly greater with embryos cultured before transfer (46% compared with 29% : Renard, Heyman & Ozil, 1980) . The deleterious effect of culture, which only becomes apparent at implantation, mainly affects the fragile cells of the embryonic disc (Wintenberger-Torrès, 1967) . Some cases of embryonic mortality might be due to the development in utero of only trophoblastic tissue which leads to a longer oestrous cycle (Martal, 1981a) .
The present experiments were designed to establish whether the conceptus from which the embryonic disc has been removed is capable of development in vivo and of maintaining the corpus luteum in recipient cows and ewes. Part of this work has been presented in abstract form (Heyman, Camous, Fèvre & Martal, 1982 (Robinson, 1965; Shelton, 1965) Buisson, 1977) . The vesicles were introduced with 0-2 ml Medium B2 (Api-System, La Balme les Grottes, Montalieu-Vercieu, France) (Ménézo, 1976 ) from a French straw and deposited into the middle third of the uterine horn ipsilateral to the corpus luteum. The side of the corpus luteum was detected by rectal palpation. A control group of 5 recipient heifers were injected with 0-2 ml Medium B2 only by the same method.
Twelve recipient ewes, synchronized in the same way as the donors, were anaesthetized on Day 12 with halothane (Fluothane: ICI-Pharma), and the corpora lutea were marked with India ink through a mid-line abdominal incision. Using a French straw introduced through a puncture, two trophoblastic vesicles from 11-13-day-old ovine embryos in 0-2 ml Medium B2 were then transferred to the middle third of the uterine horn adjacent to the corpus luteum and the puncture in the uterine wall was sewn up with catgut.
A control group of 6 recipient ewes operated upon in the same conditions were injected in utero with 0-2 ml Medium B2 to check the possible effect of the surgical intervention upon the length of the oestrous cycle.
Preparation of trophoblastic vesicles. After recovery of bovine embryos at Day 14 and ovine embryos at Days 11-13, blastocysts in their early elongation phase (0-4-40 Plasma and serum progesterone assays. Progesterone concentrations were determined by a double-antibody radioimmunoassay. The progesterone antiserum was obtained by immunization of rabbits against progesterone-lla-hemisuccinate-bovine serum albumin. The antiserum exhibited the greatest cross-reactivity (7-5%) with 5cc-pregnane-3,20-dione and with desoxycorticosterone; the relative activities of the other steroids tested (20ß-hydroxy-4 pregnen-3-one, 17-hydroxyprogesterone, 3ß-hydroxy-5-pregnen-20-one, and 5ß-pregnane-3a,20a-diol) were <2%. The serum or plasma samples were extracted with hexane and the rabbit progesterone antiserum was precipitated by sheep globulin antiserum. Control plasma or serum from an ovariectomized ewe was regularly introduced into each standard curve. The limit of sensitivity for the assay was about 0-2 ng/ml and the intra-and inter-assay coefficients of variation were about 10 and 15%, respectively.
Luteolysis was considered to have been completed on the day when progesterone concentration fell below 1 ng/ml, and to have been inhibited when this occurred after Day 24 in the cow and after Day 19 in the ewe.
Results
Maintenance of the corpus luteum after vesicle transfer Cattle. Of the 12 recipient heifers in which 1 or 2 trophoblastic vesicles were transferred, 8 (66%) exhibited a prolonged oestrous cycle exceeding 25 days (Table 1) . However, in the 5 control Sheep. Serum levels of progesterone showed prolonged maintenance of the corpus luteum in 7 out of the 12 recipient ewes to which 2 vesicles were transferred (58%, Table 2 ). In Ewe 9425, the corpus luteum was maintained until Day 54. The 6 control recipient ewes exhibited normal oestrous cycles of 17 ± 0-5 days (Text- fig. 2 ). Fig. 7) .
In recipient Ewe 5559 slaughtered on Day 26, dissection of the uterine horns showed a thread¬ like membrane about 10 cm long inside the lumen. There was no fluid inside and this membrane appeared to be opaque and necrotic.
Discussion
In cyclic cows and ewes, 11-14-day-old embryos from which the embryonic disc was removed were capable of developing in utero after transfer and of extending the life of the corpus luteum in about 60% of the animals. Sham-transfer treatments had no effect on the length of the oestrous cycle. After culture for 24 h, bovine trophoblastic vesicles were almost as efficient as similarly cultured intact embryos (62% : Renard et ai, 1980) in maintaining the corpus luteum. The life-span of corpus luteum of recipient heifers after transfer of bovine vesicles was similar to that obtained by Humblot, Dalla Porta & Schwartz (1982) vesicle transfer was comparable to that obtained by direct transfer of intact embryos (64% : Moor & Rowson, 1966b) or by daily intrauterine injections of homogenates from 14-16-day-old embryos (Rowson & Moor, 1967 ; Martal et al., 1979 (Moor & Rowson, 1966b) and Day 15-16 in the cow (Betteridge et al., 1980 , Northey & French, 1980 . These transfer experiments showed that trophoblastic vesicles remain alive in utero for the time required for the expression of their signals to maintain the corpus luteum. According to Martal (1981b) (Martal et ai, 1979 Lawson, Parr & Cahill (1983) on the maternal control of blastocyst growth after asynchronous transfer in sheep.
The 24-h culture of trophoblastic vesicles gave time for morphological selection of those to be transferred: only vesicles with normal swelling were used. In addition, the culture of these trophoblastic vesicles is useful for analysing their secretions. After culture for 5 days the vesicles were still able to inhibit luteolysis in recipient animals (unpublished data).
Finally, since trophoblastic vesicles without the embryonic disc are still able to inhibit the luteolytic activity of the uterus, it can be concluded that the antiluteolytic and luteotrophic sub¬ stances are mainly secreted by the embryonic membranes. The mechanisms of control of luteal function by the ruminant embryo have been discussed previously (Martal, 1981b) . Because of the abundance of trophoblastic cells, as compared to the very small number of endodermic cells, and because of their very high secretory activity, the secretion of signals inhibiting luteolysis seems likely to take place in the trophectoderm, the endodermic tissue playing the essential role of sus¬ taining the trophectoderm, although endodermic cells are probably also necessary for continued growth of trophectoderm as shown in the mouse (Ilgren, 1981) . Amongst these signals, trophoblastin is an antiluteolytic protein whose biochemical nature is still unknown (Martal et al., 1979) although it might correspond to the protein X of Godkin, Bazer, Moffatt, Sessions & Roberts (1982) .
Nevertheless, further studies are still required to determine whether, in the intact embryo, the embryonic disc or the endoderm are involved in inducing the secretion of signals that inhibit regression of the corpus luteum.
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